A simple way to increase the extinguishing water surface area is to atomize water into fine drops. The smaller drops are developed, the better use of water properties can be implemented and less water is consumed in fire fighting. The automatic impulse extinguishing is created. The main aim of the investigation is to develop the approach to investigate the dynamic and hydrodynamic processes in the extinguishing device. The mathematical model of the extinguishing device is presented, where the flow of liquid and gas and the interaction of liquid with the gas are taken into account. The flow of fluid in a hydraulic system is described by a system of equations of a hyperbolic type, which is solved by a characteristics method. An instance of the mathematical simulation of the activity extinguishing device is shown.
NOMENCLATURE

INTRODUCTION
The extinguishing systems comprise systems designed for the supply of the extinguishing materials (extinguish-ants) to fight fires. Water has been the most available and the most frequently used extinguishing material since times remembered. Water is distinguished for its distinctive physical and chemical qualities. For instance, it is noted for its heat absorption characteristics that the majority of the natural substances lack. For many years people have been trying to find better ways of delivering water to the scene of an accident and using it in the most effective way in fire fighting. It is not infrequent that damages resulting from inefficient application of water exceed those done by fire to the burned down property and other valuables. Water used in fire fighting tends to leak out and pollute the environment and severely deteriorate the ecological conditions in general. Although various up-to-date pumps, hoses, nozzles and sprayers are used to extinguish fires, water-based fire extinguishing technologies have not reached the top level of performance. Even using the modern centrifugal pumps, it is not possible to prevent water spillage on the scene of a fire accident. In fact, this leaking water is not involved in fire extinction but is being contaminated and wasted. This is due to the fact that part of this water fails to absorb the entire possible heat and tends to evaporate. This is also explained by the high tension of the water surface, which does not allow it to penetrate into the burning substances. It is evident that the more we will atomize the water, the more of the surface area we will be able to obtain from the same volume of water, which will directly contact with the fire heat and thus water properties will be used more efficiently. For instance, if water were poured as if from the bucket, its features would be used only at 5 % efficiency. Thus, the increase of the surface area of the extinguishing water augments the efficiency of the water consumption as well. The simple way to increase the extinguishing water surface area is to atomize water into fine drops. The smaller drops are developed, the better use of water properties can be implemented and less water is consumed in fire fighting. The pressure energy of the pressurized and out-flowing water through the opening (i.e. fire nozzle) is transformed into a jet kinetic energy. If we use the energy of the compressed air or other gases to eject water through the nozzle (instead of the compressed water energy) the jet speeds could be much faster. The water droplet speed within the jet sprayed out in an ordinary way reaches tens m/s, while using the compressed air energy the water droplet speed can reach hundreds m/s. Furthermore, because of such speeds, water spray is atomized into fine droplets due to the air resistance (even up to 2 microns in diameter). Consequently, the extinguishing water cover area enlarges as well as the water efficiency. The devices with such properties can be usable in portable version. This is very important to extinguishing small fires. Small fires by statistics reach more than 50% of all fires. When water is supplied in fine droplets, it is possible to reach the use of all of its properties as close as 100 . In addition, the factor of the possible damage of the property and other valuables by water flooding is eliminated completely: facilities that are not within the extinguishing area remain safe from being flooded. The majority of fires could be addressed while using portable effective extinguishing devices. Scheme of an automatic hydraulic and pneumatic nozzle is presented in Figure 1 [1, 2] . An automatic hydraulic and pneumatic nozzle consists of a water chamber (1), a compressed air chamber (2), a fast response valve (3), a fast response valve automatic control mechanism (4), and compressed air and water sources. The water chamber (1) is supplied from water source or reservoir; the compressed air chamber (2) is supplied from the compressed air source or reservoir. The expanding air expels water from the water chamber (1) due to that water jet is divided into fine droplets. After having activated the fast response valve automatic control mechanism (4) process is repeated constantly and water jets are ejected in series. The fast response valve automatic control mechanism (4) has three valves (6,7 and 8).
The water drops move with the velocity V 1 , absorb the environment heat with temperature T a and steam in the same breath (Figure 2 ).
Figure 2 Scheme of drop thermal interchange
The change of thermal flow is directly proportional for the number of drops:
The dependence surface area of one litre water drops from the drops diameter in Figure 3 is presented. Figure 3 Dependence between surface area of drop and its diameter
II. MATHEMATICAL MODEL OF EXTINGUISHING DEVICE
The extinguishing device consists of two chambers (air container and water compartment) and two valves. The first valve is the fast reaction valve. The second valve opens when the pressure reaches particular pressure. When the fast reaction valve begins to open, the second chamber divides in two volumes. In the first volume there is a high pressure of air and in the second volume there is a high pressure of water. The dynamic model of the extinguishing device is shown in the Figure 4 . Cross-section area According to the first law of thermodynamics, the whole thermal energy moved with gas is spent for the change of the internal energy and for the work of the expansion of gas in a volume. 
An equation of one-dimensional movement of gas and liquid can be written as the system quasi-linear differential equations:
where
The system of equations describing the movement of the extinguishing device and fireman is as follows [8] :
There: 
